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Abstract of corresponding document: EP 0959128 (A1) 

A highly active cellulase which is to be preferably employed in eliminating fluffs from cellulose- 
containing fibers, denier reduction and bleaching denim-dyed cellulose fibers; and a gene thereof. 
This novel cellulase NCE4 isolated from Humicola insolens is a highly active one usable in treating 
various cellulose-containing fibers. 



Data supplied from the esp@cenet database — Worldwide 



http://v3.espacenet.com/publicationDetails/biblio?CC=CN&NR=1230988A&KC=A&FT=D&date=1999... 2/21/2009 



C12N9/42 

[21] *flMJ- 97198010.1 



[43]^3f B 1999 ^ 10 J 6 0 


[ll]&?F-f- CN 1230988A 


[22]**B 97.7.24 [21] *«^ 97198010.1 




[30]«*« 




[32]96.7.24 [33]JP [31] 194974/96 




[86]BB*» PCT/JP97/02561 97.7.24 




[87]H!S&* WO98/03640 0 98.1.29 




[ssiatxBKwaBW 99.3.17 




[71]* MIA W»«JIM»**tt 




jut 0*£&$is 




[72]**IA ttASt-tt 




ffllHfc* HUB*** 








**±« 






fcfffl**2KtttH*30K»BroROJr 



M 

[57]«« 

®mm&#mXn&%mmo )k Humiook insolens 
ttSrWUf&SB NCE4 «ff ttM«Fift*ll, &n «r w 



o 



7} 



& ft * * 45 



I. -M^flli&fcttA*.***!**— ***MT1~ 284-$-**#*]«* 

*j£****jli&*** - 21~ - 
*]. 

3. *L*f**i3ib2**«*^Jir^*ft*^*^ir. 

4. *Ufl*£l - 3t#-*fc*tt*^*6#*#£fc***G JftttDNA 

5. jM***4i&*tt**DNA#*|, *4N*A*##l>J2i&****Ufc#a 

6. &*]*£5-i&*tt#DNA#*>], &##^##*]2"fc*tt*lJM 
#118- 1088-?-#4fc;£JM. 

7. ^**Lfl*#.4-6 + ^fr-^i&*«6DNA^«*ft*#.. 

8. jH«*l^*jjl7ie,*«*fratff#ifc«4*ililfc. 

9. *L#J*#.l ~ 3t^ — ^**W*^***^****^*^« J * fc ^ 
*, *##fefc#4MM»!*£8«*#££fcJI^ 
*.*L*J**.l- 3t#~*fc*****#***fc***a#«***. 

10. ^**t*!**i ~ 3tft-***«**6****fc«****** 

II. *#f*.**f-**^tt*lfr#*, *4Mtfc*4t*L*J*jjLl-3t 
^-^i6*«*^it**i*^*^it*^#J**.7«i*^^^* 

12. #HK.*M***fe t^**-^***^* 1 ^*. 

A*L*|**.l- 3t^-^*****^****««4*^>t**t*l 



14. &#]^4U~ at*-^*^*^***^********-*' 1 

15. jM4*#1 - St**-***^******** ******* 

16. *lsM**.i- s + #-*i&fttt*6****fctf ******* 



«|t# ****** 

>*c& ( * h - $****#&##**& 

it**., ##jM*****tf**fl*****fr' ^ 

#g^richoderma&£jf IfHumicola. % J MW. 

t******MNM 

iMHumicolafttf ^£*lMtW091/17243^'>& ( #Jt^5- 50 
9223-t^) t&#&&> 43kD#l&fc#*i0#&®e^Humicola 
insolens DSM1800lf#. t A £7 

*&#A*UIumicola insolenstt^ * 7 *t4Mt*#*#* 



-M"**. 93 *4 ** >t&pNCE4Sal ( A5 ) 

JM*.jMF*tf C + 1- 3) , ^iSt^-^FERM B 

P- 5976 ( J*flt**:FERM P~ 15732, A4U( 9 : 19964-7JI 12 

a ) . 

284-f #*']#£-6Jf . ^ifLW t^rflJ^^iie,*^*.*^^!** 
3>K **.9ife*Ji**^Jt**i**^*. M 5 ltM^ 



fc#*J**£*i£**#ttA**#*!t. *^ * 

#TJM*HMltt4LMt**i tl~ 284tt#*]#4L#f***NCE 

-Wdbt, #NCE4-^AUIumic 
ola insolenslf^***^^^*^^^^**^*, tf#tt/8 

# 9] ft DNA# . it DNA/f 4* * £ # *) A £ *.**T# H 2il> ft tf) 

#*]2*&fttt*4M^l**r*H*-Fll8~ 120#ATG, *jL^108 
9- 1091^TAA^^**I. .ft 171 ~ 173#*UfeJM &284^& 

( A7) . 

, ^ & « A A * « # 

&^>jr>&#;MHumicola insolensM J£ 3,cDNAX##£ 



#DNA*oiTtetf. 

&iiitt*&gittDNA#*l£££#t£.4&t 
S ^DNA4LitWDNA^^l«^#*4.4feW#i5^9f'. *-f/M2# 

*i # n , m * * n t # «l* 

-t-#tt#-+MfcT>5i. ftj^*^>fet«*t» Hto>ML9Jtt*r##i4NL. 



A*, to***'*.** a***) . efr 

#] A ***** *f ***MH «**********.* 

fl***!********-*."*, T«-f50- 60X:a 
AT5iit^*^4t*.il.A5 - 50«g/14&*p^**ate*ta. 

#/^J:>x8t, T^-f 50- 60t;aitT5i5tft^i4r^JSt*.A*lOO~ 
300ng/l«tf**i5M4:4f*t«. & t**f#* 

^f^^^&^XBt, T«-f 50- 60t:&ATiiii&#^6>f 

2~ io«g/i«tf**i8Mfc*f*t«. 

^*^JA 1: MJhimicola insolens^ & ^^^-^Tencel^^ 
!&*tf?£'&A^ 

#Humicola insolens MN 200- 1^37t:T£ (N) (5.0 
%#&£f#* (Avicel) , 2.0%S£#li#-^ 0. l%#£Jtfc, 0.03%*, 
ifc4S, 0. 039M&&4IL pH6.8) t##- *NM5*J&, 
&$7000rpm^<c>20^K *L£f#= 

#^B.^f^-|:B|j&ji^f ^.^>g-*f ( Phenyl-Sepharose High Perfo 
rmance 16/100, Phamacia Biotech^ ) , 1 - 0 

MJ&«H*tf 50mM3|&lt.?t>fc ( pH7. 0) &t» 
^#^^71-0 MAlfe**ltBtlf«IW«.^4L«.&».»«*>frTencel 
&r 4, ^■«45-#*.*^«lil^St#**-^*f- ( Phenyl-Sephar 

ose High Performance 16/100) , $ 1 - 0 M#.lHfc#50 

mM#lfcg.Jt>& (pH7.0) *Jft, KH^teA^. 



$fr&fh&&!3Lfr$Lft&.faM:¥; (Sourcel5 ISO, Phamacia Bi 
otech/>^^]) , #&&#&;$l-0 M^SM£#50mM4MJt& ( pH 
7.0) &J&,' *t> *"f£0 MttftftttSOBll***.**.** 

HJLfaMrtit (Sourcel5 PHE, Phamacia Biotech-^*) #]) , ft ?}ML 
#^^1-0 M«fc^#^50mM^se.4l3t*. (PH7.0) zfclfc, 

4£ SDS - P AGE 1 5. ^ & ^ * # 43kDa# #■ - ^ . 
^^■JA2: ^^#NCE4#^#J-SM^'J 

(1) N*##,.g.flfc#.&tt*Jt 

MrTJft^.^^lt^^^r^Jt^N^^^St^?'], &#FPLC 
( Phamacia Biotech^ M ) sklffe-Mr^T ( RESOURCE 
( ) RPC 3m L ^0. 1%#TFA#5% ~ 60% &f$%A) , 

JL(TEFC04SC^ii), iMfl£iMti&8%ttSDS-PAGE%>*.. &S^£, 
#]$Multiphor II*.*3LZ (Phamacia Biotech/>3 M ) #^t^ 
£-6#&*##$|PVDFJ& ( Millipore>5M ) f&£fl%Mj$[%M. 
R- 250 ( Nakalai-texque/>3 ) &#.&-f-/£, |L 

M.PVDFJ^Ji#^^:t-^43kDa^^^>t^l"T^^^-^>t^ 
?')fl.Model 492 ( Perkin Elmer^*] ) i^T/H']^#. -$£7N£^ 
-*J lS**.***,*^ n - *M A*** *» T 
NJM&-&£*t>M'- Ala-Asp-Gly-Lys-Ser-Thr-Arg-Tyr-Trp-Asp- 
(Cys)-(Cys)-Lys-Pro-Ser ( 15>h$J-) 

(2) JMMfr 

#sHt-tsfe (l) tFPLC*fe4fc^*^4T4-*i L ift^,*-*f'fi00BiiW 

^S,^H'>fet (pH8.0) . &J&**»;fc##ltf-f ^-^>t*^*^l 
/20#/&^&S|(Promega^3$)3&), -f371C il£48'Mtf-. #Model 17 
2 m #-&-*HPLC*St (Perkin Elmer^*] ) i44f&J-# ( C8 



220x 2.1mm, 0. 1%TFA, 0 % ~ - 0. 085%TFA, 35%£Jt#&), 

TP - 1: Tyr-Gly-Gly-Ile-Ser-Ser ( 6^*^) 
TP - 2: Phe-Pro-Asp-Ala-Leu-Lys ( 6^^,^- ) 
TP - 3: Phe-Asp-Trp-Phe-Lys-Asn-Ala-Asp-Asn-Pro-Ser-Phe-Ser-Phe-Arg 
******* 

( 15^^^) 

/17243^-^^ie.^^^Humicola insolens DSM1800#5>] #43kDaf 

#-tii^^J -^Protein Identification Resource (PIR) R 
44.0, March, 1995, 4# SWISS-PROT R31. 0 , March 1995^tf 

£;&#'JA3: ^gI^B.DNAX^^#J# 

^gHaDNA^f^ M&miior iuchi^A.^ & (Hor iyuki Hor iuchi 
^, J. Bacteriol. , 170:272-278, 1988) aM\ 

•f &#Humicola insolens MN 200 - lf"37X:T, ( N) J# 

£&t#£. ##-25^, iiit*^* (3500rpnu 10^) 4fc* 

ii.i±&& — * (PEG) iSLfc, #^'J^gJ^LDNA. 

#T^, $Sau3A I^fcHumicola insolens^ g| &DNA, itH^ 

EMBL3&fiB*#J£: (Stratagene ^^J^Jjt) t#B 
amH itf-t. /fl&#$fc&J&, 1"TE ( lOmM Tris&& ( pH8. 0 ) , 

ImMEDTA ) HH'&t* 



4£$&#-Hohn, B. ( Hohn, B. Methods Enzymo 

1. , 68 : 299-309, 1979 ) ^.^^Giga-Pack 

II&i£.-&#J:£: (Stratagene > 
^^^4 * «#:&^> ^^^#f'J^^t^^^^^^^LE392H 

ft. 

£#*|A4: *J flPCR^ 

##DNA^#&ifit#Humicola insolens£-fcDNA#«#L#'] $ PCR 

NCE4N1: 5"-GCXGA(CT)GGXAA(AG)TC(AGCT)AC-3' (17mer) 
NCE4N2: 5' GCXGA(CT)GGXAA(AG)AG(CT)AC-3' (17mer) 
NCE4C: 5-"CXGC(AG)TT(CT)TT(AG)AACCA(AG)TC-3' (19ier) 
(X: **'*^*^) 
PCR^>^^#-#^T 0 -^Th^t^lUg Humicola insolens&gl 
feDNA, t*»^?l*NCE4Nl, NCE4C^1 » M, 

t/fa^NCE4N2. NCE4C^1mM, £dNTP#£T, "f 95X: i£*r5^4| , & 
,^^^>Maq^.^g| ( t^H-Taq, £ jgaft^^HWifc) , i&i±25#- 
&.%LjeL&3&4TP%, M JkMVlfrty, 45X:2^#, 7 

2°C3^#« *ft.J8*l#NCE4Nl, NCE4CN", r*f#*'J 

^750bp# DNA„ ii£DNA###Ttt#&iMl-. 

£;&#')A5: ^f^^rS|^^NCE4^-®^^l^ 
( 1) *J$^&^ 

•f&#J#ECL Director DNA/RNA#-&M ( Amersham/>*] # 
it) Jtfrig.iiPCR^*$#:fe#750bp# DNA##100ng ; SS&i&*f#i&. 

##-H^^#J2ii^,^^r*f»J#^^l|^^i&##^High-Bond N 
+ J* ( Amershara/^^J^it) -t, # 0. 4N# 



£, $5#«#SSC ( 15mM##g£iL#jik, 150mM|[/fc#l ) f- 
*, $JDNAS|£.. &<M$£#>$-&, i2Mrl'M*«^&£ ( 42t: ) 

M&tfTf&fcfyfoteyi. 1T&flJ;fc#0.4%SDS, 6M^-^:^ 0. 
^SSC-f 42X:^.|_^2^, #*20^#, ^^#^2^^^SSCf-t 

-3fe,it^#^^^i^^A$iJ^>g.tl^» ^^^Hyper-Film-EC 
L ( Amersham^^it) ^^H^fa^^^ 

(2) M^DNA##j& 

^.^H^^^E. coli LE392, 8* & 
MGrossberger^^r^- ( Grossberger, ((^t^^St)) D. , Nucleic Ac 
ids. Res. 15 6737, 1987) $ ^6 2ttl£Kfc;£Sfr*t^>£, itit^^^L 
^&&'M>fcDNA. 

(3) i^^S^itjti^ 

4#<£^DNA#Sal 1*7, &J&£*i^3tt^ 

&MSouthern#;*r& ( Southern, E. M. , J. Mo 

1. Biol. 98:503-517, 1975) #DNA##$'J /&&J&-t-, £-??Jii£ (1) 
tfiL$l&3Ltem#J$rft7 #*m50bp#IMfi&*r&£., 
#5. 2kbp# @ tf&SttDNA^Ifc. &&^4#«#-DNA;*)5#fl#;fc> 
#Sal I^ft. 

#Sephaglass Band Prepi£#J£ ( Phamacia Biotech-^ it ) 
^$5.2kbp DNA#I&, $L/fJE. coli JM109£#*MJC1196*Sal 
i£ft3L3Lf£, #£]#>f*£;i;ftpNCE4Sal. 

£*fc#iA6: 

( 1 ) m.DMtik&ft ?>] # If *f 

^^^HfW^^^AA.L.F.DNA^^J^II (Phamacia Biot 
ech'>^J#]i4.) . ^^M.fltflAReadyMixM. ( Phamacia Biote 
ch/>3#]i£) , i^^/flT^^Hydrolink Long Ranger ( FMO 



51 flit) # J*ttft*frafc**fr. #Jftfltt£#H**l (N.N.N'.N'-W 
f^Z J ^-Jfe> JM\ *t#.4£) T#£./8A.L.FfiliMN (Phamacia Bio 

toread Sequencing Kit (Phamacia Biotech^^j M i& ) . <&M.#J 

J? ^Universal 

Jfc. #]*fr#546bp*UW* l i. 

«*j#MNEG 01ttFITCjfti&#*j#*|4&, J?pNCE4Sal£j£, 

stir**. *fi^^^iTii^T-f?i^ &&&& 

T*f**#*ttNCE4. *J#ttFITC#iMH#*l4&*»T*f*. 
MNEG -01: 5 ' -GTGATGAGGGCTGGCGACAGGCC-3 ' (23mer) 
MNEG ~ 02: 5'-CTGCCACCTaATTGCCGGCAGC-3' (23ier) 
MNEG - 03: 5"-CCCGACGCCCTCAAGCCCGGCTG-3" (23mer) 
MNEG -04: 5 " -GGCTGGAGCGGCTGCACCACCTG-3 ' (23mer) 
(2) 

«_hif.(l) ^AMNEG- 05- MNEG- 08#FITC# 

MNEG -05: 5 ' -GACCTGACGGAAGCTGAAGCTCG-3 " (23mer) 
MNEG -06: 5 ' - AGCAGTGCAGCCGCTGGGAGTCG-3 ' (23mer) 
MNEG -07: 5 ' -TGGCAGATGAGGACGTGGTGTTG-3 ' (23mer) 
MNEG -08: 5 * -CGCAGCCGGACTTGGCGTCGAAG-3 ' (23mer) 

^^pNCE4Sali|.i± tl # *H* «J # ifc *J H" 

^^#JA7: 

7^3Ll*l^iS -f it^Humicola insolens MN200 - l#J^mRN 



(1) &RNA«*ti* 

#Humicola insolensMN200 - 1 -f JJg-^, ft 

4f Ji^. ( N) ##-&t##2ii, ii.i± 3500rpm, 10^ 

, tft&£^. #.sk*t#2g$#.J8*£#-«M i -, -f 
T/8*#*. ( H;M*fc*3**t*$iUK.AM-3) *£**-f 
^*4»**#.*jfe*i*t*«.10mlt ( 4MjUUMR.ftJt, 25mM# 
#g£=-#jJJL. 0. 5%N-+~J&^JMt&#K 0. ftS 
m¥f-$t^^, mmltt2Mffrfi£4ft ( pH4. 5) t*»> >&*A10ml#TE>& 
^tf^gfr, &;&*A2iil#&#- ##.#(24: 1), 

ilit*^^* ( 3500rpm, 10^), lfr**JMt*fc7 *fr 
A*-t£ifc ( #.#1 > , m0ml##i5###&&&. a&i±& 
3500rpnu 10^4* ) t #70% £#ii.it 

f-5'C^|^2'J>Bt^, &*<tt£*ft ( 12000rpnk 10^), £J 
«70% #2j^?£*P#&RNA^. WJffcRNA 

^*^2. 7mg, jfc^&O. 14%. 

(2) PolyA^C + RNA ( = mRNA) ##]^ 

mRNA#*]&£#J#nRNA&4fci£#]£: ( Phamacia Biotech^^J 

afc) at*?**. 

-fit, ^(D t*i-fr«^RNAt*»Almg**f-f lml^*^^* 
t, -f65icat#10^«**.'lt*ha. &^-F#- + *>K£» i*A0. 2 
ml«#»***. #*&RNA**>*!**# (dT) #f**fcJt, A 

Ji&J**£^###iL£ifc*f2*.. #<f)]mRNA£i^. 
#fiJ^mRNAj:^19. 2Mg, #t^#2%. 

(3) cDNAtf^/S. 

4£#Timesaver cDNA^&-&ftJ it (Phamacia Biotech^ 3 it ) 



i£#cDNA^iL 

if &#5 M g#mRNAi§:^20 m l^#^^H r ^-. "f 65T: 10^ 
#M']±*tmj£, %^&&W&i&vXJL^%L%i (dT) ?1&-&;M 

^A>&^t> f"12t:iLiL30^4t, #^221:^^1^^, #2>]cDN 
A„ 

(4) ititPCR^^^it#f^-tS|NCE4cDNA 

^&#cDNAiM 1 M g##«-, ititPCR^^Xr^t B cD 
NA. ^J#^N^^C^?!#^«*^?'J>T^f^. 
NCE4 - CN: 5' -ATGCGTTCCTCCCCTCTCCTCCGCTCCGCC-3' (30mer) 
NCE4-CC: 5' -TACAGGCACTGATGGTACCAGTCATTAATC-3 ' (30mer) 
?CRJ$LJ$L&MT Iktf-iklt. -f^^t-flMg Humicola insolens^c 
DNA, ^Al|iM?|^, £dNTP#£T, f~94€ i£fno^& 

J*L&.?tir%, #&«*il£****.94T:i4MI', 50r2^#, 72*C3^ 

ST&^tftflSL, *']$pT7 blue-T vector^,^!^ ( Novagen^fl 
^>t^^l^pCNCE4. 
( 5) cDMUfc£**ltiAMf 

>t^pCNCE4^2M^iL^^^i4#^£'ti^, #£»Wf3t.&. i£ 

^MNEG-01, MNEG -02, MNEG - 03, MNEG - 04, MNEG - 05, MNEG - 
06, MNEG- 07, MNEG - 08# ^rffifrf-tfUniversal §1^, Rever 

ft&f: 453- 458, 506 ~ 508, 491 ~ 497 



1 (Courtauls^^]#Jit) #i£*t*tS££ tb &4,#Ten 

i^lNM*: 20kg*;M»L ( SANY04S3*li£ I #*#4K»SCW510 

1) 

$&*t: 1: 20 
55^ 

pH : 7 ( 10mM^«M£>t>&) 

#. 











NCE4 


5mg/L 




500mg/L 



|§I ^ ^1 # Tetic e 1 %a 4, l& * . 

#lMMft:20kgifc;Mfc ( SANYO 4r tl *fr*#4*SCW5101 ) 



1: 50 
55X: 

pH : 7 ( 10mlM#Sfc«.Jt>&) 

4*. 

JfcfciJUfl&lfcCOLOR ANSLYZER TOPSCAN MODELTC- 1.800MK2 
J&&#^>h#3kMJt7 5>K*ttAUg. ( n= 5) , $L'b 



^2 











NCE4 


1.8mg/L 




45. Omg/L 



%%-$L{&&m.n^, *4fcAiJt#^*tfl: £l5cm>< tlOcm) 

&-*fc: l: 50 
55 1: 



pH : 7 UOmM^MMM'ift.) 



&3 











NCE4 


lOOmg/L 




500mg/L 



^ife-WBl: Jft#pMKD01tt*l-&- 
( 1) JfT*ipUC118BNtt*J4h 

/SBamH I^Jlug pUC118 DNA, *»] J8 ^ftflUH #■ ft 
jfcJ&iMf #3£fc**f-F^*ttTE ( 10mM Tris&& ( pH8. 
0) . ImM EDTA) ^Utifct. 'ft. ^ DNA Branching kit ( £>gi£*i 
«) fc-tifcDNAtt****. -S-jf'J^DNA^^^^^jf^^DNAii 
«, 4fe*6#««i. J84M***&***##fcE.coli****Jfe JM 
109 ( 43»it*t*J ) . #to*T«^#100Mg/«l#A^*£-*\ 1 
mM IPTG, 0.004% X-gal# LB^Ht^^S ( 1 % $U 0. 5%##^ 
JM*K l%NaCl, 1.5%*J») Ji^&, &#&&#^3&£^#100pg/ 
ml^^-fr %1kLB&%-& ( 1 0. 5%##«t&, l%NaCl) 

i-f 37T: #*Mt£.. t " sds**b*I*dn 

A. #«Jft*£DNA#BamH 1*7, £0. 8%^3ltMt &#pUC118 
DNA^BamH I*J*f ^>t&DNA„ *£DNA#:;l#plJC118BN„ 
(2) >t#pUC118BSNtf $4- 



fflSph I-ferlug pUC118BN DNA,#]#i?Ji&fi#tf:fr&lt#pUCll 
8BN DNA^Sph I^4M*.##tt#WNA. i£>t&DNA#:£#pUC118BS 
N. 

(3) ^^.pM21^#J^ 

(A) #fiMt*NCE2&Htt^* 

8- 126492-f-^4fLi&K.^^"*^Humicola insolens 

jhR^-t#1.4kb, Ti£0. 5kb#DNA^?']tf ££3.4kb#Pst I - Xba 
WH*W^tft^**l^*WpUC118BSN Pst I~Xba U£.&-t, 
^WNA^^^pUC118BSN- PX„ 

( B) pUC118BSN- PXflftit^'&tf 

^f-*NCE2jtH**N*.*^T#ia^*f jt*^*T#|LglT#*f* 
it^^^^iJf-f-^BamH HM.. #pUC118BSN - PX$MfcE. co 

li JM109**, 4M|J»**4MI13K074*J&, ^-M"*.^***** 
t *p*#£l50 M g/ml, 70 M g/ml#30ml<#2 * n*iW ( 1. 6 % 
0.8%lM*Mfr> 0. 5%NaCl) Jif-37€^#-16-20 
'M*. M^|^Ji>tt^Ml3^#DNA ( ssDNA) . /iHtssDNA^ 
i^^^S^S*, &.#J*fit*MH§-£**fc (Sculpture In Vitr 
o Mutagenesis System ( Amersham^*] it ) ) $-4f $. 

MNC - 0 2 5 ' -GAGCGCCAGAACTGTGGATCCACTTGGTGAGCAATG-3 ' (3 6mer) 
MNC - 03 5 "-TCCGCCGTTCTGAGCGGATCCAGGCGTTTGGCGCG-3 ' (35mer) 

#fe#Jt^#£#&«ttDNAi&^ifc^AE.coli TGI, #5']#$Ht 

l%NaCl) t^#, iSHffcJt&DNA. &DNA#BamH 1^7, A. 
0.8%£JB*MfcJlfcfe*. &#£pUC118BSN- PX t-^A.^^BamH Ite 
,&#Jft4£DNA, *£DNA#.£#pM21.. 



(4) Zf^mCE3&%tf}frM 

(de Oliviera Alzevedo, M. ^, <<#i&^£&##&>> J. General 
Microbiol. , 136:2569-2576, 1990) tf)J?H % M PCR3T g 
ijtii Humicola insolensSf S (NCE3) . 

(A) &8&LDNAtf^$ 

^'J^Ji^^^^JA3^^r^-#$']Humicola insolens MN200"1^^. 

( B) #]#PCR^&r^M#NCE3&8 

|| Humicola griseaifi2t^&*f%&&mttJ?fl%MM ft 
PCR>5T&^& Humicola insolens^NCE3^SI . # 7 fe##.^#£NCE 
3#PCR,*&i£#£^*£pM21tfBamH Ite.k-h, % t 

7^BamH #**|#^*T*Ttt J***#*I. 

MKA-05: 5 " -GCCGCCCAGCAGGCGGGATCCCTCACCACCGAGAGG-3 ' (36mer) 
MKA-06: 5 ' -TGATCGTCGAGTCAGGGATCCAGAATTTACAGGCAC-3 ' (36mer) 
PCR£_£#.#LA PCR Kit Ver. 2 ( £«iMM< ) , M^T^r* 
H" ib^tii.i±-t^^^#^J^l M g Humicola insolens^g^J-D 
NA, ^AltJM?l* 4 400 uM dNTP, LA 5U, i£iii30&- 

2"C3^4t. ^*f#tfft&0. 8% ^JJW^&J&fciMliU. 6 Kb DNA^r 
it. it 1.6 Kb DNA^4 ft^Sephaglass Band Prep ##J£: ( Phama 
cia Biotech. M it ) SJ^, #-^pT7 Blue-T - vector kit (N 
ovagen4M#Ji£) ^&DNA£#pK21. 
( 5) jfi£pKM04tf*]3- 

^ P K21DNA$BamH 1$^, « *t 1. 6 Kbp# ft. &^#*M«21D 
NAJflBamH IJ»4fc, #^701: *tS10^4t, &fM$ ft ft ft 
ait'h+#4M|lfc**M|lfcJ&, MO. 8% #JK#ftJR.**^**, 
5.2 Kbp DNA>i ft. *J&#JMpK21ttl.6 Kbp>^ ft^ ^ |j pM21^5. 2 
Kbp DNA^fti£#, tfc#fiJ^-^pKM04. 



(6) jt*£pMKD01tt#i&- 

•f *JB ftittiLfltM fr&J 7nk%n ¥j *. £ # 31* ^Aspergillu 
s nidulans^trp C&Hti£#-?>*!-jfc>F ( Mullaney, E. J. f , «^ 
^it##i§-filit##>> Mol. Gen. Genet. 199:37-45,1985), ## 
^f^59- 175889^^-fg.i&^,^^#^-^'^®^l^^>^Huinicola in 
solenstte*MU&«£B. #*&B*Ajf*iplIKD04ttXba m,i 
#i]^-J^^.pMKD01„ 

£;&#JB2: $ >^&pMKD01$MfcHumicola insolens 

( 1) yt&pMKD01^&&&te#&#$^ 
3/ T-ft-Jt^pMKDOl-f- AHumicola insolens, 
if*&&>f *LpMKD01„ #pMKD01-?->VE. coli JM109, &^#100Mg/m 
lA^ -fr#*ttLB#-£& t f-37TC ti##-*./BFlexip 
rep kit ( Phamacia Biotech/>*) it ) #£'J 1 M g/ H l^pMKD 

Ol£**.DNA. 

(2) ##.Humicola insolens 

#Humicola insolensMN200 - l£ (S) 1 f" 37*C ^#-24* 

Bt^, itit3000rpm> *««^*10fr*, «ff^. * t C S ) 
*«<aA*-t* ( N ) iM-^t^Tf $41 (3.0%) , #*#TAvic 

i£8imOmltf#£.Jf4MfcSfc>&t (5mg/ml Novozyme 234(NL 1^3 
#>]i£h 5mg/ml Cellulase Onozuka R-10 (Yacult^sJ , 0.5 

Mj£#) . f-30TC«60~90^, ft*J*£.J**Mfc. 
Jfcj&, i£2500rpm, lO^*^*, flSUTC***. 
(0. 5MJ£#, 10mMlL4t45, 10m MTRisjfc.^ ( pH7. 5 ) ) 

#«lJL«^«Ji4Jt«if f- lml*OSUTC***.t. fclOO ji lift* 
^^t^^lOM g^DNA ( TE) i£>& ( 10^ 1 ) , #X-f 3^t5^^. 
&j£>&*A400ji 1#PEG^& ( 60% PEG4000, 10mM|L4fc4i5* lOmM TRi 
s&&(pH7.5) ) , &M.Tfcf2Qfr%rg, ^^vlOmltf SUTC^?t 
fc, ^2500rpnu 10^#$'U^$, «>f>£^. 



lml#SUTC3S.Jt*J&» &4000rpiu 5frW%>vfrM, 
*L*f *Jf f-100n l^SUTC«.^«.t. 

#*B**YliG*#.* ( 1%« 0.4%##«-&. 0.2%£f» 

l%3»J»(pH6.8) ) -t, -f37TJ##-5*J&, 

( 3) P MKD01#4fc« JLfeSDS - PAGE^if* 
#_if j£^##Jt*MlKD01^AHuinicola insolens MN200 - 1, & 

(N) ##£Ji-T37T:##.5 
it. lt#W^#-*.Ji7friii±SDS-PAGEjSf*r, pMKD01#4fc#fc#ttf 

(4) *ftNCE3^N*.*JL*AA**4«-«. 

* T i£-iMiASDS - PAGE«^ife * f 6 

NCE3&B**. /Jria*-«*.**^lt«fN*.*A*A^rt. 

#^^*^NCE3A4L^t*#^^*#-i*******^A2«^* 
i£#FPLC#yg-#, «NCE3it*4L&$&t# 

J£&,t;#8% ^MSDS- PAGE (Difco'>3 #]*£). 

<WA2#;frifc, #JRt*6#**MMPVDFJfc-t, ffi#^^r^^R"25 

oi£&^, atfl-Jftfc, MJIttfT^fcaa^fceenw* 

6>^^> #*^»ia*6Jt*«Podell > D.N4FA«** (Podell.D. 
N. «&4fe4fc#4£4fr4fr«#^£i£iJU Biochem. Biophys. Res. Co 
mmun. ,81:176,1978) , **#-#N*.*A*. "fit, fTi^f^I 
Jf, jfy^ttO. 5%M.Zj%Hk^%>m ( ^*40, 000 Sigma^M*] 
it) / lOOmMSm^&t-f 37t;flta30^4t^, /8 

A-f. #)J8 3rfcJf*i#fl.Model 492, ^^TN^L^^IS 
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N£i&-it_l-#JMJ : Asn-Cys-Gly-Ser-Leu-Thr-Thr-Glu-Arg-His-Pro-Ser 
-Leu-Ser-Trp (15>MUfc**±> 

E2, NCE3*fe^#6J£##Jk&/M]-&. 
(5) pMKD01^^t#^^FPLC^# 

*«-64*#-Ji7jS-, flflFPLC;Mttf£j&*r. Mr$r&ft5±& (4) ft 

&NCE3tfJ#-, ttfr&&&n& 

£4 , 

NCE3^it* 

Humicola 4nsolens MN200-1 ($£1f #) 0. 46g 

H umicola insolens pMKDQl L 8g 

*: 

B3; JST *£pEGD01#$]& 
£*_pMKD01i£Ba_H I$*4fc, ft J& * & 70 C ft* A *tS&PMM£ A ^ 

^^8. 2Kbp^DNA^-g:. 
#L„>, #£_hi£ Al~ 7#5>J#£il Humicola insolens^NC 

E4&S ft* i4itPCR^r*ritNCE4*.B. &K£^>HI4fr 

t^^^BamH Hi * ft*^«*+^NCE4ft*PCR/ t 4fc, 
Jij£^&pMKD01ft*8.2Kbpft*BamH 

NCE4 " N: 5 * -CCGGTCTTGGCCGGATCCGCTGATGGCAAG-3 " (30mer) 
NCE4-C: 5 * -TAAGGCCCTCAAGGATCCCTGCGTCTACAG-3 " (30mer) 

PCR^-yS-^T. ^t"flMg Humicola insolens JlgJ &LDNA, 4MpA. 
luMSl^ 400 (iM dNTP, Pfu DNAj^Sl ( Stratagene^^J $ it ) 



2.5U, 5iii254fr:£&iL£r*0.8KbpttDNAJf#L, 

4.94X3 1^4*, 55t)2^# > 72TC3^#. £7«0. 8Kbp^DNA>t *t, 

#*>T«.^iJ-tilpllKD01^8.2KbpBaiH Itf-ft. *#£.DNAjt;&pE 

GDOl. 

^^fe^B4: >^*ipEGD01#4& 

(1) ^^LpEGDOl^Humicola insolens#r#flS 

# j£pEGDOltfHumicola insolensMN200 - 1# £*M*|B2 
^^*3t#. tf&ti*&4fctt**&ttJt*ipEGD01, #$'JlMg/Ml 
pEGD01J^^.DNAo 1£Ml0v H£pEGD01^&, #4fcHumicola insolen 
s MN200- 1, *&50**#**t*fe*#. (N) 
Ji-f 37t:^#5^o Hff**#-«.Jt.*aitSDS-PAGE^, pMKDOl 
#4fctf tf# + mo+*£t#tf*NCE4*£J*f fti^ff^^Tl 
0~ 16#. 

(2) t:&NCE4#N*#&*&#&#&£. 
jMNCE4&Bti, «-tt*-*«.**^Jt«ftN*.**.*.a^«. -fit, 
&3j£^n#iL^J£ 0 ^^Ji^.^*'WB2-#. #L&NCE3&£J&t 

jffcrtJtN** *MUMfc«****7: 3tf^T#r^ 

6 Jt « fcN#.*4Ufc.*# *J > * * X #f J *» T «■ # Aift^ 

N^*&-0-&>M 1: Val-Val-Glu-Glu-Arg-Gln-Asn-Cys-Gly-Ser-Ala-Asp- 
Gly-Lys-Ser -Thr-Arg-Tyr-Trp-Asp ( 204^-^ ) 

&\ 2: Asn-CCys)-Gly-Ser-Ala-Asp-Gly-Lys~Ser-Thr-Arg- 

Tyr-Trp-Asp-(Cys)-(Cys)-Lys-Pro-Ser~(Cys) ( 20^3%^) 



( 3) pEGD01#tttft##FPLC## 



^L5 



NCE4/ t ** 


Humicola insolens MN200-1 


0. 28g 




Humicola insolens pMKEGl 


4. 5g 





£*fc#|B5; Jf*ipIED02tf#J4h 
( 1) JSr*£pID01#fl& 

pEGDOl^Hind III~BamH I%lt, ^*C7. 2Kbp^DNA>| 

la insolens#NCEl£.H##aa&i*, ii.i±PCR^T &r SfNCEl^S 

^PCR^#*«*^^?l#t«>t^Hind III BamH I#& 

. 4&^Mft&%®fe&> i£#f-Jii£,»pEGD01#7.2 
KbptfHind III~ BamH I#$L. ^ili^^l-TJfT^MStl 1 



PNCE1 " N: 5 '-GTCATGAAGCTTCATTAAGGTACGTATGCAAC-3 " (32mer) 
PNCE1 ~ C: 5 " -GGTGATGGATCCGGCCTGCTGGGCAGCGACGC-3 ' (32mer) 

£;&#]3— *t1"lMg Humicola insolens^S MDN 
A, ^AlfiM?|#. 400 mM dNTP» Pfu DNA^S|2. 5U, ili±23&- 
-£ J.^.^r^l.5Kbp^DNAX^:, Jt£#-#^94T: l^Mt, 5 

5t:2^#, 72X:4^„ ilPCR/^tfHind III^BamH Ii*4fc, 
1. 5Kbp#DNA>f$:, #«^ft^#SIJiif.pEGD01*57.2Kbp Hind II 
I~BamH Itflfc. ^Jt^-DNA^^pIEDOl. 
(2) >t^pIED02^^}4- 

^£LpID01^BamH Iij|4fc, iRj&Siit70t;«**tat«.llLimtf**. 
j£, ^jK.^A*ta, 13J*t8. 6Kbp#DNAJt|£.. &j££#pEGD01&BanH 
I^4fc^, er*t^NCE4^.S^0.8Kbp^DNA^^t, 
#fJJf^.pIED02. 
^;&#JB6: Jt^pIED02^J.ii 
(1) *aLpIED02*tHumicola insolens#*Mfc 
^^pIED02^Humicola insolens MN200 - l#4Ht*» &#*!B2 
**;ar*i£4f. *A*4h*4fc«**.iL«i»*pIED02, #2<]lng/Ml 
pIED02# #DNA. 10 m li£pIED02^>&, #^Humicola insolen 
s MN200- 1, **50****#*fetf*. (N) 
Ji-f 37*C*^5it. ^#^^^Ji>tititSDS-PAGE^#, pIED02 

5~ 10#. 

( 2 ) "f &NCE4tf N£*fc-tk&&#.&tf 

# T ^iASDS - PAGEtf & JM^ife # £*Jti2Ltf^-6 Jtf" A*- g NCE4 

*MaB2-##>5r&, ^*^H#-**NCE4^4L^*#.^f!l^^Ji7fr 
i&#FPLC&yg-#, jfc&NCE3$£&t&t#*]**A , tt'*. #4**^ 
^&-f Jfctt^&SMf-f ^-$:tt*t. #«£**!B2tt;fr*l5Mr^ 



N^sfc-lt.&it^ • Gln-Ala-Gly-Ser-Ala-Asp-Gly-Lys-Ser-Thr-Arg-Tyr-Trp 
-Asp-(Cys) (15^^-) 

El, NCE4*^*Jf«A*.*#*]--*. 
(3) pEGD02#4fcti*#ttFPLCif* 

# Tii-#^*^-t^-^#^SDS- PAGE^IiA^NCE4^-t4-ii^5 
#]#FPLC;Mt*f&>ir#. ^«&NCE4#*fr, 

*6 

NCE4;* j:* 

Humicola insolens MN200-1 (£4s-H&) 0. 28g 
Humicola insolens pIED02 2. 9g 



305 

Met Arg Ser Ser Pro Leu Leu Arg Ser Ala Val Val Ala Ala Leu Pro 

-20 "15 -10 

Val Leu Ala Leu Ala Ala Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys 
-5 i 5 10 

Cys Lys Pro Ser Cys Gly Trp Ala Lys Lys Ala Pro Val Asn Gin Pro 

15 20 25 

Val Phe Ser Cys Asn Ala Asn Phe Gin Arg Leu Thr Asp Phe Asp Ala 

30 35 40 

Lys Ser Gly Cys Glu Pro Gly Gly Val Ala Tyr Ser Cys Ala Asp Gin 

45 50 55 

Thr Pro Trp Ala Val Asn Asp Asp Phe Ala Phe Gly Phe Ala Ala Thr 
60 65 70 75 

Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Ala Cys Tyr Glu 

80 85 90 

Leu Thr Phe Thr Ser Gly Pro Val Ala Gly Lys Lys Met Val Val Gin 
95 100 105 



Ser Thr Ser Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Asn 

110 115 120 

He Pro Gly Gly Gly Val Gly He Phe Asp Gly Cys Thr Pro Gin Phe 

125 130 135 

Gly Gly Leu Pro Gly Gin Arg Tyr Gly Gly lie Ser Ser Arg Asn Glu 
140 145 150 155 

Cys Asp Arg Phe Pro Asp Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe 

160 165 170 

Asp Trp Phe Lys Asn Ala Asp Asn Pro Ser Phe Ser Phe Arg Gin Val 

175 180 185 

Gin Cys Pro Ala Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp 

190 195 200 

Asp Gly Asn Phe Pro Ala Val Gin He Pro Ser Ser Ser Thr Ser Ser 

205 210 215 

Pro Val Gly Gin Pro Thr Ser Thr Ser Thr Thr Ser Thr Ser Thr Thr 
220 225 230 235 

Ser Ser Pro Pro Val Gin Pro Thr Thr Pro Ser Gly Cys Thr Ala Glu 

240 245 250 

Arg Trp Ala Gin Cys Gly Gly Asn Gly Trp Ser Gly Cys Thr Thr Cys 

255 260 265 

Val Ala Gly Ser Thr Cys Thr Lys He Asn Asp Trp Tyr His Gin Cys 
270 275 280 

Leu 



^?']#£JL: 1257 

/Ml**: 

£$7;£: humicola insolens 

^L-frftfatfjiff: intron 
453. .509 
E 

AATGACGGGG CAACCTCCCG CCCGGGCCCA ACTCTTGGGT TTGGTTTGAC AGGCCGTCTG 
TCTCTTGCGT CCTCTTACTA CGCCTGCCTG GACCCTACGT CTCAACTCCG ATTCAAG 
ATG CGT TCC TCC CCT CTC CTC CGC TCC GCC GTT GTG GCC GCC CTG CCG 
Met Arg Ser Ser Pro Leu Leu Arg Ser Ala Val Val Ala Ala Leu Pro 

-20 -15 -10 

GTG TTG GCC CTT GCC GCT GAT GGC AAG TCC ACC CGC TAC TGG GAC TGC 
Val Leu Ala Leu Ala Ala Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys 
-5 i 5 10 

TGC AAG CCT TCG TGC GGC TGG GCC AAG AAG GCT CCC GTG AAC CAG CCT 
Cys Lys Pro Ser Cys Gly Trp Ala Lys Lys Ala Pro Val Asn Gin Pro 
15 20 25 



GTC TTC TCC TGC AAC GCC AAC TTC CAG CGT CTC ACT GAC TTC GAC GCC 309 
Val Phe Ser Cys Asn Ala Asn Phe Gin Arg Leu Thr Asp Phe Asp Ala 

30 35 40 

AAG.TCC GGC TGC GAG CCG GGC GGT GTC GCC TAC TCG TGC GCC GAC CAG 357 
Lys Ser Gly Cys Glu Pro Gly Gly Val Ala Tyr Ser Cys Ala Asp Gin 

45 50 55 

ACC CCA TGG GCT GTG AAC GAC GAC TTC GCG TTC GGT TTT GCT GCC ACC 405 
Thr Pro Trp Ala Val Asn Asp Asp Phe Ala Phe Gly Phe Ala Ala Thr 
60 65 70 75 

TCT ATT GCC GGC AGC AAT GAG GCG GGC TGG TGC TGC GCC TGC TAC GA 452 
Ser lie Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Ala Cys Tyr Gl 

80 85 90 

GTAAGCTTTG GTCGCGTGTG TAACACTGTG CAGGCATAGC ACTAACCACC TCCCAG G 509 

u 

CTC ACC TTC ACA TCC GGT CCT GTT GCT GGC AAG AAG ATG GTC GTC CAG 557 
Leu Thr Phe Thr Ser Gly Pro Val Ala Gly Lys Lys Met Val Val Gin 

95 100 105 

TCC ACC AGC ACT GGC GGT GAT CTT GGC AGC AAC CAC TTC GAT CTC AAC 605 
Ser Thr Ser Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Asn 

110 115 120 

ATC CCC GGC GGC GGC GTC GGC ATC TTC GAC GGA TGC ACT CCC CAG TIC 653 
He Pro Gly Gly Gly Val Gly He Phe Asp Gly Cys Thr Pro Gin Phe 
125 130 135 



GGC GGT CTG CCC GGC CAG CGC TAC GGC GGC ATC TCG TCC CGC AAC GAG 
Gly Gly Leu Pro Gly Gin Arg Tyr Gly Gly He Ser Ser Arg Asn Glu 
140 145 150 

TGC GAT CGG TTC CCC GAC GCC CTC AAG CCC GGC TGC TAC TGG CGC TTC 
Cys Asp Arg Phe Pro Asp Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe 

160 165 170 

GAC TGG TTC AAG AAC GCC GAC AAC CCG AGC TTC AGC TTC CGT CAG GTC 
Asp Trp Phe Lys Asn Ala Asp Asn Pro Ser Phe Ser Phe Arg Gin Val 

175 180 185 

CAA TGC CCA GCC GAG CTC GTC GCT CGC ACC GGA TGC CGC CGC AAC GAC 
Gin Cys Pro Ala Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp 

190 195 200 

GAC GGC AAC TTC CCT GCC GTC CAG ATC CCC TCC AGC AGC ACC AGC TCT 
Asp Gly Asn Phe Pro Ala Val Gin He Pro Ser Ser Ser Thr Ser Ser 

205 210 215 

CCG GTC GGC CAG CCT ACC ACT ACC AGC ACC ACC TCC ACC TCC ACC ACC 
Pro Val Gly Gin Pro Thr Ser Thr Ser Thr Thr Ser Thr Ser Thr Thr 
220 225 230 235 

TCG AGC CCG CCC GTC CAG CCT ACG ACT CCC AGC GGC TGC ACT GCT GAG 
Ser Ser Pro Pro Val Gin Pro Thr Thr Pro Ser Gly Cys Thr Ala Glu 

240 245 250 

AGG TGG GCT CAG TGC GGC GGC AAT GGC TGG AGC GGC TGC ACC ACC TGC 
Arg Trp Ala Gin Cys Gly Gly Asn Gly Trp Ser Gly Cys Thr Thr Cys 
255 260 265 



701 



749 



797 



845 



1037 



QIC GCT GGC AGC ACC TGC ACG AAG ATT AAT GAC TGG TAC CAT CAG TGC 1085 
Val Ala Gly Ser Thr Cys Thr Lys He Asn Asp Trp Tyr His Gin Cys 

270 275 280 

CTG TAA ACGCAGGGCA GCCTGAGAAC CTTACTGGTT GCGCAACGAA . ATGACACTCC 1141 
Leu 

CAATCACTGT ATTAGTTCTT GTACATAATT TCGTCATCCC TCCAGGGATT GTCACATATA 1201 
TGCAATGATG AATACTGAAC ACAAACCTGG CCGCTTGAAC TGGCCGAAGG AATGCC 1257 



